2-Amino benzoic acid was acylated using chloroacetyl chloride followed by cycloaddition with benzylidene derivative to yield pyrimidine 3. Benzoxazone 4 reacted with nucleophilic carbon of phenols 5 and 6, active methylene compounds 11 and 12, and enaminic carbons of 16 and 17 to yield compounds 7, 10, 13, 14, 18 and 19 respectively. Also, benzoxazone 6 reacted with hydrazine to yield compounds 5 and 33. Aminoquinazoline 5 underwent a series of reactions using benzaldhyde, NH 4 SCN in base/acid medium, chloroacetyl chloride and CS 2 followed by cyclization using ethyl chloroacetate to yield compounds 22, 26, 29, 32, 30 and 31 respectively. Hydrazide 33 underwent a series of cycloaddition and cyclocondensation reactions using compounds like ethyl chloroacetate and/or acetyl acetone, maleic anhydride and p-chlorocinnamoyl isothiocyanate to yield compounds 34, 36, 37 and 40 respectively. Finally, compound 6 was reacted with ethyl cyanoacetate and/or acetyl acetone to form compounds 43 and 44 respectively.
QUINAZOLINES and quinazolinone derivatives are of special importance owing to their versatile biological and pharmacological activities 1 , especially antihistaminic 2,3 , analgesic 4 , anti-inflammatory 5 , antiviral 6 , anti HIV 7 , antibacterial 7 , antifungal [7] [8] [9] , anticonvulsant 10 , antithrombotic, 11 antihypertensive, 12 antitubercular 13 , antitumour 14 and insecticidal activities 15 . In this study, we present ring transformation of benzoxazone to acyclic and condensed pyrimidine derivatives using carbon and nitrogen dentates. Moreover, the chemical behaviour of the obtained functionalized quinazolinone towards simple laboratory-available reagents was also studied.
Materials and methods

Antimicrobial activity
The antimicrobial activities of some selected compounds were determined using agar diffusion method 16 . All samples were assessed in vitro for their antibacterial activity against Streptococcus pneumoniae and Bacillus subtilis (Gram-positive bacteria) as well as Escherichia coli and Pseudomonas aeruginosa (Gram-negative bacteria). In addition, antifungal activity was tested in vitro against Aspergillus fumigatus 16 . Table 1 shows results of the analysis. On the other hand, we obtained good results using a filter paper-sterilized disc saturated with the tested sample plated on solid bacterial medium (nutrient agar broth) or fungal medium (Doxs medium), after incubation 17 . The diameter of the clear zone of inhibition was taken as a measure of the inhibitory effect of the tested sample against the particular organism (Table 2) .
It is clearly observed that all synthesized compounds exhibited biological activity. From the obtained data, compounds 19, 42, 22, 31 and 30 showed maximum reactivity against both Gram-positive and Gram-negative bacteria, and Aspergillus fumigatus, whereas compounds 3, 27, 10, 14 and 24 showed a moderate activity. Compounds 40, 34, 44 and 37 showed no reactivity towards Candida albicans or Aspergillus fungi.
Antitumour activity
The synthesized compounds were screened for their anticancer activity on human cancer cell lines such as HepG-2 cells (human cell line of a well-differentiated hepatocellular carcinoma), MCF-7 cells (breast carcinoma and colon carcinoma isolated from a liver) and HCT-16 cells (colon of a male and female Caucasian aged 15 years). The human cancer cell lines were provided by the National Cancer Institute (NCI), Cairo, Egypt. The cells were propagated in Dulbecco modified Eagle's medium (DMEM) supplemented with 10% heat-inactivated foetal bovine serum 1%. All cells were kept at 37°C in a humidified atmosphere with 5% CO 2 and were subcultured twice a week 18 . The obtained results of the biological study of pyrimidine derivatives and their cytotoxic effects showed that the most active quinazoline derivatives were compounds 32, 26 and 29 (Table 3) . Accordingly, the newly synthesized quinazoline derivatives 26, 29 and 32 exhibited a potential anticancer activity.
Experimental
All experiments were performed using drying solvents. Thin-layer chromatography (TLC) was performed. Products were purified by crystallization. Some reagents and solvents were purchased. We measured the melting points using an Electro thermal IA 9100 apparatus with open capillary tubes. The IR spectra (KBr disc) were recorded on a Shimadzu FTIR 8300 PC IR (cm -1 
2-(3-Chloro-5-cyano-6-imino-2-oxo-4-phenyl-3,6-dihydropyridine-1(2H)-yl)benzoic acid (3)
A mixture of compound 1 (0.01 mol) and AC 2 O (10 ml) was refluxed for 2 h. Then benzylidene malononitrile (0.01 mol) in AcOH (10 ml) was added and the reaction mixture was refluxed further for 2 h. 
N-[2-(1-Hydroxy-2-naphthoyl)phenyl]benzamide (7)
A mixture of compound 4 (0.01 mol) and α-and/or β-naphthol (0.01 mol) in xylene (10 ml) was refluxed for 7 h. The precipitate obtained after concentration and 
2-(2-Aminobenzoyl)-3-hydroxy-1H-inden-1-one (13)
A solution of compound 4 (0.01 mol) and 1H-indene-1,3(2H)-dione 11 (0.01 mol) in xylene (15 ml) was refluxed for 7 h. The precipitate obtained upon concentration and cooling was filtered-off and recrystallized from ethanol to give compound 13; yield 55% ; m.p. 
N-{2-[(3-Methyl-5-oxo-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)carbonyl]phenyl}benzamide (14).
A solution of compound 4 (0.01 mol) and pyrazolo derivative 12 (0.01 mol) in xylene (10 ml) was refluxed for 7 h. The precipitate obtained after concentration and cooling was filtered-off and recrystallized from butanol to give compound 14; yield 75%; m.p. 220-222°C. IR (KBr) (cm 
3-(1-Aminovinyl)-4-oxo-2-phenyl-3,4-dihydroquinoline-3-carboxylic acid (18)
A mixture of compound 4 (0.01 mol) and crotonate 16 (0.01 mol) in DMF (20 ml) was refluxed for 7 h. The precipitate obtained after cooling was filtered-off and recrystallized from ethanol to give compound 18; yield 75%; m.p. 
3-Acetyl-3-(1-aminovinyl)-2-phenylquinolin-4(3H)-one (19)
A mixture of compound 4 (0.01 mol) and enaminone 17 (0.01 mol) in DMF (20 ml) was refluxed for 7 h. The precipitate obtained after concentration and acidification with AcOH (5 ml) was filtered and recrystallized from benzene to give compound 19; yield 55%; m.p. 
1-Phenyl-3-thioxo-3H,6H-pyrimido[1,6-a][3,1] benzoxazin-6-one (29)
A solution of compound 27 (0.01 mol) and NaOH (0.01 mol) in ethanol (25 ml) was refluxed for 5 h. The precipitate obtained after acidifying and cooling was filtered-off and recrystallized from benzene to give compound 29; yield 95%; m.p. 
2-Chloro-N-{2-[(1Z)-3-chloro-2-hydroxyprop-1-en-1-yl]-4-oxoquinazolin-3(4H)-yl}acetamide (32)
A solution of compound 5 (0.01 mol) and chloroacetyl chloride (0.01 mol) in pyridine (10 ml) was refluxed for 4 h. 
2-Methylpyrazolo[5,1-b]quinazolin-9(4H)-one (34)
A solution of hydrazide 33 (0.01 mol) 19 and ethyl acetoacetate (0.01 mol) in xylene (15 ml) and a few drops of triethylanine (TEA) was heated under reflux for 4 h. The precipitate obtained after acidification with AcOH and cooling was filtered-off and recrystallized from ethanol to give compound 34; yield 75%; m. 
2,3a-Dimethyl-3a,4-dihydropyrazolo[5,1-b]quinazolin-9(3H)-one (36)
A mixture of compound 33 (0.01 mol) 19 and acetylacetone (0.01 mol) in xylene (15 ml) and a few drops of TEA was refluxed for 4 h. The precipitate obtained after acidification with AcOH and cooling was filtered-off and recrystallized from benzene to give compound 36; yield 75%; m.p. 
2-(Acetylamino)-N-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)benzamide (37)
A solution of compound 33 (0.01 mol) 19 and maleic anhydride (0.01 mol) in AcOH (10 ml) was stirred for 7 h at room temperature. The precipitate obtained after cooling was filtered-off and recrystallized from ethanol to give compound 37; yield 89%; m.p. 337-339°C; IR (KBr) (cm 
3-[6-(4-Chlorophenyl)-4-oxo-2-thioxo-3,4-dihydropyrimidin-1(2H)-yl]-2-methylquinazolin-4(3H)-one (40)
A mixture of hydrazide 33 (0.01 mol) 19 and p-chlorocinnamoyl isothiocyanate (0.01 mol) (freshly prepared from p-chlorocinnamoyl chloride (0.01 mol) and NH 4 SCN (0.015)) in acetone (20 ml) was refluxed for 4 h. The precipitate obtained after concentration and cooling was filtered-off and recrystallized from ethanol to give compound 40; yield 88%; m.p. 
1-Acetyl-2-aminoquinolin-4(1H)-one (42)
A solution of benzoxazine 6 (0.01 mol) and ethyl cyanoacetate (0.01 mol) in benzene (25 ml) and a few drops of TEA was stirred for 24 h at room temperature. 
3,4-Dimethyl-5H-pyrazolo[4,3-c]quinoline (44)
A solution of benzoxazine 6 (0.01 mol) and acetylacetone (0.01 mol) in ethanol (15 ml) and a few drops of TEA was stirred for 24 h at room temperature and then ref- 
Results and discussion
A one-pot three-component anthranilic acid derivative 2, benzylidene malononitrile and triethyl amine resulted in pyridine cyclization followed by 1,3-H shift producing a stable product 3. The IR of compound 3 showed bands around 3433, 3115, 1690, 1668, 1588 cm -1 region, resulting from OH, NH, 2C=O and C=N functions respectively; 1 H NMR showed signals at δ 11.77, 11.018 and 8.53-7.10 ppm for OH, NH and ArHs respectively.
Benzoxazone derivative 4 was reacted with α-naphthol and β-naphthol to give the compounds 7 and 10 respectively (Scheme 2). In the 1 H NMR spectrum of compounds 7 and 10, the OH signal resonated at δ ~12.1 ppm, NH proton appeared at 10 ppm. MS spectrum showed m/z = 369, m/z +1 = 370 and m/z +2 = 371. 1,3-Indandione was reacted with benzoxazone 4 to give the diketone derivative 13 (Scheme 3). IR of 13 showed bands at 3439 and 3239 cm -1 for OH and NH 2 and two C=O bonds at 1684 and 1643 cm -1 respectively. absorption due to NH 2 , aromatic protons and enaminic proton at δ 9.09-9.06, 8.62-7.22 and δ 5.83 ppm respectively. The MS spectrum showed m/z = 202. Quinoline 42 was refluxed with hydrazine hydrate forming triazole derivative 43 after evolution of ammonia gas (Scheme 9). The IR spectrum of 43 showed absorption frequency at 3372, 1671 and 1616 cm -1 corresponding to NH, C=O and C=N functions respectively.
1 H NMR spectrum also showed a signal around δ 8.54 ppm due to NH, aromatic protons in the region δ 8.23-6.45 ppm, in addition to aliphatic protons at δ 2.50 ppm. The MS spectrum showed m/z = 199, m/z +4 = 203. Also, the structure was proved by 13 C NMR, which led to signals at 169, 151 ppm for SP 2 carbonyl, in addition to aromatic SP 2 carbons. Benzoxazone 6 underwent ring opening and ketonic hydrolysis upon treatment with acetylacetone in basic medium to yield the ketonic compound C (Scheme 9). Hydrazine was condensed with diketone C followed by intramolecular cyclocondensation to yield the polyheterocyclic compound 44 (Scheme 9). The IR spectrum of compound 44 showed absorption frequency at 3264, 1598 cm -1 due to NH and C=N functions respectively.
Conclusion
Acylated derivative 2 underwent cycloaddition using benzylidene to deliver pyridine of type 3. Benzoxazone reacted with nucleophilic carbon of phenols to yield derivatives 7 and 10. Cyclic active methylene was also added to compound 4 to yield 13 and 14. Enaminic carbon was added to compound 4 to give 18 and 19. Aminoquinazoline 5 undergoes transformation to 22 and 26 upon treatment with PhHC=O and/or NH 4 SCN respectively. Compound 5 reacted with PhCONCS and/or CS 2 to yield condensed system 24 and 31 respectively. Reaction of chloroacetyl chloride and compound 5 yielded acylated product 32. The hydrazide 33 underwent condensation reaction with acetylacetone and/or ethyl acetoacetate. Also, 33 condensed with maleic anhydride to yield the malemide 37. The quinolone derivative 42 was cyclized by hydrazine to give triazoloquinoline 43. Lastly, pyrazoloquinoline 44 was prepared by the reaction of benzoxazone 6 with acetylacetone followed by hydrazinolysis.
